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Introduction
Little data exists on the distribution of Cervidae in Spain (Cabrera 1914 , Niethammer 1963 , Whitehead 1972 In this study, we have analysed the distribution pattern of roe deer in Spain and its variation during the last five years. We evaluated the socioeconomic, physiognomic and climatic factors affecting it.
Material and methods
A questionnaire was distributed (first in 1987 and again in 1992) to various regional and municipal offices throughout Spain, and included the following questions: (1) how many and which municipalities have roe deer populations, (2) origin of these groups: autochthonous or introduced, and (3) current status: increasing, decreasing or stable. A preliminary distribution map was published in a Spanish journal (Braza et al. 1989 ) and the collaboration of interested readers was requested. In 1993 the definitive map, shown in this article, was elaborated.
In this paper the distribution in each province is given as the percentage o f surface occupied by the municipalities with roe deer populations, compared to the total surface area of the province (Table 1) .
The distribution pattern of roe deer was researched in relation to the following socioeconomic, physiognomic and climatic factors: SER -percentage of inhabitants working in service sector (data The socioeconomic and physiognomic data were obtained from the Statistical Yearbook published by "Instituto Nacional de Estadistica de Espana". The climatological data are averages of between 15 and 30 years, depending on the province, published by "Instituto Nacional de Meteorologia de Espana" (Feldman et al. 1988) .
Results
Nowadays in Spain (Fig. 1 ) the roe deer inhabits the Pyrenees, the Cantabrian Mountains and the northern part of the Iberian Mountains, spreading through (1) Sierra de Los Ancares, from where the roe deer is colonizing the eastern part of Galicia; (2) Sierras de Cameros, Demanda and Picos de Urbion, from where the species is expanding into the whole Iberian Mountains on the one hand, and into the northern plateau along the Duero River on the other; (3) Eastern spurs of the Cantabrian Mountains, expanding into the western part of the Basque Country; (4) Along the entire Pyrenees, colonizing from north to south. This species preferentially inhabits those areas characterized by damper (higher rainfall and lower sunshine) and colder (lower values of average annual temperature, both maximum and minimum) weather (Table 2 ). The provinces with no roe presence have a greater surface area under tree and shrub cultivation. Its distribution also reflects changes in human population, roe deer being associated with areas of zero growth or an actual decline in population density. The same 
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Proportionate variance contributions 0.27 0.26 0.21 0.14 0.11 table illustrates the differences between provinces with strong (more than 25% of its surface area) and weak (less than 25%) roe deer presence; the only significant variations are in factors SER and MAX. A principal components analysis was done (Table 3) regressions analyses are shown in Table 4 . Two of the factors (1 and 4) are significantly related to the provincial surface area occupied by roe deer popu lations. Factor 1 indicates provinces with high human density, low altitude, abundance of tree and shrub crops as well as goat husbandry, and is characterized by a hot climate; this definition applies well to the coastal regions in southern and eastern Spain. Factor 4 defines those provinces with an industrial economy as opposed to the predominantly farming ones. A high score on both factors implies a low presence of roe deer.
Discussion
The low density of roe populations in southern Spain in contrast to that in northern Spain and central Europe may be explained by the peculiar productive conditions in the Mediterranean region, where rainfall acts as a limiting factor on vegetative activity and consequently on the carrying capacity of many herbivore species (Mooney 1981) .
In France, Gaillard et al. (1993) found out that in an area with a mild climate and a high density of roe deer, mortality of juveniles as well as changes in reproductive parameters, e.g. onset of breeding amongst the young, was related to population density. In contrast, in populations with low density living in regions with an extreme climate, mortality showed no relationship to density and survival was dependent on the severity of winter.
Due to the low density in Mediterranean Spain, a high influence of density -independent factors on population dynamics could be expected; the critical barrier maintaining the populations below their potential growth is the long period of summer drought. Climate does seem to have a strong influence on roe deer distribution, which is much more concentrated in colder areas with a high level of rainfall, typical of the north of the Peninsula; whereas in the south, the progressive dryness limits the roe deer to mountains, where the height effect compensates for the latitude effect, provoking wet conditions (Saez-Royuela and Tellerla 1984, 1991). Therefore the conservation of roe deer in the southern mountains is not a consequence of human pressure in the lowlands, but rather of the climatic characteristics of the habitats.
The roe deer in southern Spain are very vulnerable to human pressure, since they live in uncertain environments and are subjected to density-independent mortality. Nowadays, roe deer thrive in places with a traditional agricultural use where the human drift from the land has permitted an increase of wild ungulates populations (Telleria and Saez-Royuela 1984) . It is necessary to point out that human presence in the countryside does not seem to limit the development of roe deer populations. The opportunistic behaviour of the species allows it to exploit the rural environment modified as a result of human activities, and a balanced anthropological influence on the habitats would be of help for the conservation of this cervid. Moreover, the progressive extinction of the wolf Canis lupus from most of Spain in the forties (Valverde 1971 ) also contributed to the expansion of the big herbivores that constitute a key element of this carnivores diet.
As a result, conservation activities should be different in the north than in the south of Spain. While general conservation of the environment could be enough to ensure a fine state of health in the northern populations, in the south, due to geographic isolation and the low population density each nucleus has reached, active management is essential. Despite the fact that an unique subspecies of roe deer has been recognized in Europe (Corbet 1978) , the isolated populations in the Mediterranean area could be considered an ecotype (Aragon 1993) , and its preservation must be a priority task in biodiversity conservation.
